Functional properties of dietary fibers extracted from some vegetables namely; celery, parsley, red and dark radish, green beans and peas and tomato peels using enzymatic method were investigated. Dietary fibers were investigated for yield extraction and water holding capacity (WHC), oil holding capacity (OHC) and bulk density (BD). Results show that the extraction process gave acceptable yield of fibers from all vegetables and the highest yields were for green beans and peas and tomato peels (24.04, 25.89 and 27.61%, respectively). Bulk densities values were ranged between 0.300 g/ml for dietary fibers from tomato peels to 0.667 g/ml for dark radish compared with 0.500 g/ml for commercial cellulose. WHC of extracted fibers were ranged between the highest values of 9.277 and 8.503 g/g at respective 1350Xg and 2670Xg centrifugation speeds for tomato peels fibers and the lowest values of 5.207 g/g and 4.771 g/g at respective 1350Xg and 2670Xg centrifugation speeds for fibers of green peas compared with values of 4.107 and 3.367 g/g at respective above centrifugation speeds for commercial cellulose. The lowest OHC at 1350Xg and 2670Xg centrifugation speeds were 5.910 and 3.809 g/g, respectively for green peas and the highest values were 6.527 and 5.593 g/g, respectively for parsley compared with 5.910 and 4.290 g/g, respectively for commercial cellulose. It was concluded that these vegetable were good sources of dietary fibers with good functional properties of endurable healthy purpose.
INTRODUCTION
Since years ago, general population knew and used the concept the bulk or roughage which have related to nutrition, to refer to part of the plant food components, now defined as fibers. This component of the food for a long time thought to be an inert and insignificant nutrient. In the early 1950s, Hipsley (1953) was the first to use the term dietary fibers to describe a nutritional property of diets. In the 1970s, however, researchers suggested that fiber might have additional links to human health benefits. Dietary fibers have been defined in a variety of ways. Trowell (1976) defined them as plant substances not digested by human digestive enzymes, including plant cell wall substances (cellulose, hemicellulose, pectin and lignin) as well as the intercellular polysaccharides such as gums and mucilages. More recently, they were described by Anonymous (2001) as the edible parts of plants or analogous carbohydrates that are resistant to digestion and absorption in the human small intestine with complete or partial fermentation in the large intestine. It is important to know that the natural sources of fibers are only plant foods. All plants contain some fiber and different kinds of plants vary in their amount and kind of fiber, but plants with high fiber contents are generally the most valuable sources for the foods (Anonymous, 1996) . Dietary fibers are basically divided into soluble and insoluble fibers (Brown et al., 1999) in which individually or collectively have several physiological and metabolic effects which may be important for human health. Several of colonic disorders and metabolic diseases, notably cardiovascular disease, colonic cancer, diabetes, diverticulosis and obesity, are inversely related to dietary fiber consumption (Trowell, 1976; Sreenath et al., 1996; Weickert, et al., 2005 and Anderson et al., 2009) .
Information about sources and composition of dietary fibers of most of our foods is not available in which is very necessary in determining their physiological effects. Further, to get starte on adopting a diet rich in fiber, it helps to know which foods of our diet offer the greatest sources of fibers and how to identify them in proper. The aim of this study was to prepare, extract and evaluate dietary fibers from some vegetables.
MATERIALS AND METHODS Samples Preparation:
Fresh vegetables using in our local salad namely, celery, parsley, red and dark radish, green beans and peas and tomato peels were obtained from a local market in Mosul city, Iraq. All vegetables were washed by tap water and damaged parts and foreign materials were removed and analyzed for approximate analysis as a fresh. Clean fresh vegetables were chopped in stainless steel trays and dried for 24 h at 50 ºC in vacuum oven (Proodit-59-10026-Italy). The tomato peels were obtained after juice extracted by electric home extractor or blender. The seeds were discarded and tomato peels were taken and dried in the same method. The dried material was ground using a mortar and pestle to a particle size smaller than 0.7 mm. The powders were packed in well-sealed polyethylene sacs, labeled and stored in refrigerator until next steps of research. Chemical Analysis was performed as followed: Moisture was determined according to method mentioned in Anonymous (2000) using electric vacuum oven made by Memmert Company, Germany at 105ºC and 100 mmHg pressure. Ash was determined according to method mentioned in Anonymous (2000) using Muffle Furnace made by Cole-Parmer Box Furnace, USA at 550ºC overnight or to complete ashing by obtaining white ash. Fibers were determined using method mentioned in Anonymous (2000) . Fat was determined by Soxhlet apparatus using method mentioned in Anonymous (2000) . Protein was determined by Macrokjeldahl method using technique mentioned in Anonymous (2000) . However, carbohydrates were calculated by difference. Enzymatic Method of Dietary Fibers Extraction: Dietary fibers were extracted followed a preparative technique described by Bunzil et al. (2005) and Anonymous (2000) with some modifications. In the first step, fat was extracted and removed by Soxhlet apparatus to get fat free powder. Then, starch was degraded in a phosphate buffer at pH 6.0 using heat stable bacterial α-amylase (Himedia Company, India) and incubated at 90 °C for 30 min. The suspension was centrifuged (4000 rpm) and washed thoroughly with distilled water. Then procedures were followed by treated the residue with protease for degradation of protein after adjusting the pH at 7.5 and incubating the suspension at 60 ºC for 30 min. These procedures were followed by amyloglucosidase degradation (Himedia Company, India) at pH 4.5 and 60 °C for (4 ) 2013 320 30 min). Following centrifugation (4000 rpm for 10 min), the residue was washed three times with warm water (70 °C) and once with 95% (v/v) ethanol and acetone and finally dried at 40 °C overnight in a vacuum oven. The dried residues were further extracted with ethanol (8 h), dichloromethane (8 h), and n-hexane (8 h) using a Soxhlet apparatus. After each treatment centrifugation was performed before drying at 50 °C overnight in a vacuum oven. The residues were washed again by alcohol, Dichloromethane and hexane using also a Soxhlet apparatus and then with distilled water before dried at 50 °C overnight in a vacuum oven. To get more patches of dietary fibers, the extracted dried plant materials were doubled. Dietary fiber was collected through a 500-mesh sieve, weighed and packed in polyethylene sacks and stored in cooled and dried place for next step.
Water and Oil Holding Capacity (WHC and OHC): Water and Oil Holding Capacity was performed using technique published by Yashimoto et al. (2005) with some modification. A quantity of 0.15 g of extracted dietary fibers was precisely weighed in dried centrifuge graduated test tubes and shacked vigorously to packed fibers in order to measures their volumes. To these tubes water or sunflower oil was added until the tube contents to weigh 15 g. The mixture in tubes was suspended and homogenized for 10 min using kahn-shaker homogenizer (Italian made). The suspension was centrifuged at 1240 and 2470 X g for 10 and 20 min,respectively and the precipitate was weighed and volume estimated. Water and oil holding capacities were measured by the weight of the water or oil that 1 g of dietary fibers to contain or to have capacity for. Capacity values were compared with that of commercial cellulose (Wattman International Ltd, England). Bulk Density (BD): The same first step in water holding capacity determination was used to determine the bulk capacity in which certain quantity of DF was weigh (0.15 g) in weigh clean dry graduated test tube. The volume of the compact content was measured after vigorous shaking of the tube contents using the same above shaker and the bulk or packed density was calculated as weight /volume. It was calculated as weight per lowest volume of sample. Density values were compared with that of commercial cellulose. Statistical Analysis: Data were analyzed by one way analysis of Variance and Standard deviations were calculated by using Duncan's Multiple Range Test (Steel and Torrie, 1980) .
RESULTS AND DISCUSSION
Different vegetables and some of their byproducts which were used as sources of dietary fibers were analyzed for their proximate contents (protein, lipids or fat, ash, fibers and carbohydrates) as shown in Table (1) . Results show that these vegetables were considered as good sources of dietary fibers and other nutrients on dry basis. Protein contents of the sources ranged between the lowest values of 10.0% in celery to the highest values of 29.1 and 29.8% in green beans and peas, respectively. However, these materials were naturally poor sources of fat, in which the ether extracts were ranged between 0.9% as lowest value to the highest value of 6.9% in tomato peels. The data show that these dried materials were high in ash which is considered as a result of minerals content found in these materials. Specifically, dried celery and parsley contained 18.6 and 18.1% ash, respectively, whereas lower values (3.6 and 4.09%) were found in green peas and beans, in tomato peels. Little higher comparable analysis of tomato peels (10. 08 and 29.9% protein and fibers, respectively) was observed by Knoblich et al. (2005) .
Between these values, radishes were also considered as good sources of fibers in which contained relatively high values (10.4 and 121% in red and dark radish, respectively). Values of this study for all nutrients in Table (1) were comparable with the values mentioned by Dalaly and Al-Hakim (1987) and in agreement with those recently tabulated in (Anonymous, 2011) . Yield of Extraction: Table ( 2) shows the extraction profile of dietary fibers from different vegetables using enzymatic method. The Table shows that the extraction method started with using dried vegetables powder particles size of <700 mm and yielding of dietary fibers particles size of <500 mm. The fibers content of the different sources ranged between 10.97% for celery and 27.61% for tomato peels. The extraction process showed a higher extraction yield which was exceeded acceptable yield of fibers for green beans and peas and tomato peels (24.04, 25.89 and 27.61%, respectively). Consequently, Bulk or packed densities values were ranged between 0.300 g/ml for dietary fibers from tomato peels to 0.667 g/ml for dark radish compared with 0.500 g/ml for commercial cellulose. Both kinds of dietary fibers of red and dark radishes had higher densities (600 and 0.667 g/ml, respectively) compared with 0.500 g/ml for commercial cellulose. This was due to the size of dietary fibers particles in which weighed more weight for smaller once in certain volume. Bulk and packed density of the fibers depends on the shape and size of the particles (Prakongpan et al., 2001) . They stated that large-size particles showed higher bulk density than the small-size ones, whereas in case of packed density the smaller particles gave a higher density values than the larger once. In animals like hamsters, particle size and treatment were also important in affecting physiological functions of fibers and the consumption of micronized fiber might exert favorable effects on improving the intestinal health (Wu et al., 2006) . Table ( 3) also shows the Water-holding capacity of the extracted dietary fibers recorded after using two centrifugation speeds 1240Xg for 10 min and 2470Xg for 20 min. Water holding capacity of these fibers were ranged between the highest values of 9.277 and 8.503 g/g at respective 1240Xg and 2470Xg centrifugation speeds for tomato peels fibers and the lowest values of 5.207 g/g and 4.771 g/g at respective 1240Xg and 2470Xg centrifugation speeds for green peas fibers compared with values of 4.107 and 3.367 g/g at respective above centrifugation speeds for commercial cellulose. Results of the same Table also show that the volume of hydrated fibers was relatively increased differently among the fibers. The hydrated dark radish fibers was increased to highest value of 4.444 ml/ml (4.444 times) and 3.555 ml/ml at respective 1240Xg and 2470Xg centrifugation speeds and the lowest values of 2.125 ml/ml and 1.750 ml/ml at respective 1240Xg and 2470Xg centrifugation speeds for fibers of green beans compared with lowest values of 2.000 and 1.666 ml/ml at respective above centrifugation speeds for commercial cellulose. Its look like that extracted fibers from different sources had a significant (P<0.05) higher ability to absorb or draw from the medium compared with purified commercial cellulose, and this may be due to the composition of these fibers which composited of mixture of soluble and insoluble fibers compared with those described as purified insoluble once such as cellulose. Even though specifically, IDF has higher water binding capacity (Cray, 1995) . Esposito et al., (2005) found that water holding capacity of fibers is strictly related to the amount of insoluble fiber and to the granulometry of the by-products. Because of this characteristic, increased dietary fiber in the diet results in an increase in fecal bulk, reduced transit time of fecal material through the large intestine, increased frequency of defecation, improved regularity of defecation, and reduced hardness of stools (Anonymous, 2001) . Soft stools reduce the pressure required for elimination of the wastes, thus, less constipation, and resulted in lowering incidence of diseases such as diverticulitis, hemorrhoids, hernias and appendicitis (Meister, 1996 and Anderson, 2009) . Table 4 shows the oil holding capacity of dietary fibers extracted from different vegetables. Results show that the lowest OHC at 1240Xg and 2470Xg centrifugation speeds were 5.910 and 3.809 g/g, respectively for green peas and the highest values were 6.527 and 5.593 g/g, respectively for parsley compared with 5.910 and 4.290 g/g, respectively for commercial cellulose. Generally, all extracted dietary fibers had higher OHC at 1350Xg centrifugation speed compared with 
